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In the title compound, [Gd(C 7 H 5 0 4 )3(H 2 0)4]-2H 2 0, the Gd ra 
ion shows a distorted square antiprismatic coordination 
formed by four aqua ligands and four O atoms from the 
three 2,6-dihydroxybenzoate (L) ligands. Two L ligands 
coordinate the Gd m ion in a monodentate mode, while the 
third coordinates it in a bidentate-chelating coordination 
mode. An extensive three-dimensional O— H ■ O hydrogen- 
bonding network consolidates the crystal packing. 

Related literature 

The crystal structures of related complexes with Ho and Tb 
were reported by Glowiak et al. (1999). 
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Experimental 

Crystal data 

[Gd(C 7 H 5 0 4 )3(H 2 0) 4 ]-2H 2 0 

M r = 724.68 

Triclinic, PI 

a = 10.7666 (4) A 

b = 11.3289 (4) A 

c = 12.4741 (4) A 



a = 82.270 (1)° 
P = 73.066 (1)° 
y = 68.178 (1)° 
V = 1350.65 (8) A 3 
Z = 2 

Mo Ka radiation 



li = 2.54 mm 
T = 294 K 

Data collection 

Bruker APEXII area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
T min = 0.581, r maI = 0.658 

Refinement 

R[F 2 > 2a(F 2 )] = 0.022 

wR(F 2 ) = 0.052 

5 = 1.04 

4691 reflections 

415 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



0.24 x 0.20 x 0.18 mm 



6854 measured reflections 
4691 independent reflections 
4301 reflections with / > 2cr(/) 
R„, = 0.014 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/£W = 0.48 e A~ 3 

A,o min = -0.61 e A~ 3 
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Symmetry codes: 
-x + 1, -y + 1, -z + 2 
-x + 1, -y + 1, -z + 1 


(i) x + l,y,z; 
(iv) -* + l,-y4 


(") 

2, -z + 2 


-x + l,-y + 2, 
(v) — x + 2, -y -i 


-z + 1; (Hi) 
1,-z + l; (vi) 



Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL and publCIF (Westrip, 2010). 

Financial support from Huaibei Normal University is 
gratefully acknowledged 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CV5069). 
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Tetraaquabis(2,6-dihydroxybenzoato-/c0 1 )(2,6-dihydroxybenzoato- /c 2 0 1 ,0 1 ')gadolinium(III) di- 
hydrate 

J. Wang, J. Zhang and T. Chen 
Comment 

The title compound is isomorphous with the related Ho and Tb complexes (Glowiak et al, 1999). The coordinating Gd — O 
bond lengths are in the range 2.344 (2)-2.512 (2) A. Intermolecular O — HO hydrogen bonds (Table 1) form an extensive 
three-dimensional hydrogen-bonding network, which consolidate the crystal packing. 

Experimental 

The title complex was synthesized by dissolving 2,6-dihydroxybenzoic acid (10 mmol, 1.54 g) in 25 ml of ethanol. This 
was followed by the addition of Gadolinium nitrate (3 mmol, 1.3 5 g), dissolved in 20 ml of distilled water. The mixture was 
stirred at room temperature for 5 h and the resulting white precipitate was fdtered, dried and recrystallized from water. 

Refinement 

C-bound H atoms were geometrically positioned and refined as riding, with C — H = 0.93 A and (7i S0 (H) = 1.2 U e q(C). H 
atoms attached to O atoms were found in a difference Fourier map and isotropically refined. 



Figures 




Fig. 1. The molecular structure of the title compound, drawn with 50% probability displace- 
ment ellipsoids. H atoms omitted for clarity. 



1 2 11' 

Tetraaquabis(2,6-dihydroxybenzoato-KO )(2,6-dihydroxybenzoato- k O ,0 )gadolinium(lll) dihydrate 



Crystal data 

[Gd(C 7 H 5 04)3(H 2 0)4]-2H 2 0 

M r = 724.68 

Triclinic, PI 

Hall symbol: -P 1 

a = 10.7666 (4) A 

b= 11.3289 (4) A 

c= 12.4741 (4) A 

a = 82.270(1)° 



V= 1350.65 (8) A 3 

2 = 2 

F(000) = 722 

D x = 1.782 MgnT 3 

Melting point: 476 K 

Mo Ka radiation, X = 0.71073 . 

|i = 2.54 mm 1 
T=294K 
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(3 = 73.066 (1)° 
y= 68.178 (l)° 



Block, white 

0.24 x 0.20 x 0.18 mm 



Data collection 

Bruker APEXII area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(0 scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
r min = 0.581, r max = 0.658 
6854 measured reflections 



469 1 independent reflections 

4301 reflections with / > 2o(I) 
R mt = 0.014 

Qmax = 25.0°, 0 m i n = 1.9° 
fc=-12->12 

£ = -10^13 
/= -14^14 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.022 

wR(F 2 ) = 0.052 

S= 1.04 

4691 reflections 
415 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



w = V[o 2 (F 2 ) + (0.0247P) 2 - 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.002 

Apmax = 0.48 e A~ 3 
Ap min = -0.61 eA~ 3 



0.650 IP] 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z £/iso*/£4 q 

CI 0.5308(3) 1.0415 (3) 0.7814 (2) 0.0340 (7) 

C2 0.4935 (3) 1.1804 (3) 0.7630 (2) 0.0332 (7) 

C3 0.5284 (3) 1.2357(3) 0.6563 (3) 0.0377 (8) 

C4 0.4932(4) 1.3661 (3) 0.6407 (3) 0.0508(9) 
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A AAAQ / 1 7\ 

U.UUU3 yl / ) 


C6 


0.052 (2) 


0 038 (21 


0.049 (2) 


0.0056 (17) 


A A 1 C/1 /I Ol 

U.U 1 D4 yi-O) 


A AI T/1 /I 

U.U1 34 ^ LO) 


C7 


0.042 (2) 


0 0345 (1 8 s ) 


0.0318(17) 


-0.0081 (15) 


A A 1 T C /I A \ 

U.U 1 3D ^14J 


u.uu j / yij) 


C8 


0.045 (2) 


0 0417 (1 9 s ) 


0.0239 (15) 


-0.0192 (16) 


U.UUj4 (14J 


A AA 17 / 1 A \ 

U.UU1 / (,14J 


C9 


0.0374 (19) 


0 050 (21 


0.0244(15) 


-0.0190(16) 


A AACQ n 1\ 

U.UUjo {i-J) 


A AAAQ (\ A\ 

u.uuuy (i4j 


CIO 


0.054 (2) 


0 056 (21 


0.0294(17) 


0.0244 (19) 


A AA71 (\ f.\ 

U.UU id yv 0) 


A AAQA ( 1 

u.uuyu ^ loj 


Cll 


0.068 (3) 


o 070 ni 


0.0319(19) 


0.027 (2) 


u.uuzy yi-o) 


A A 1 /I Q Q\ 

U.U14o yi-y) 


C12 


0.065 (3) 


0.105 (4) 


0.0235 (18) 


0.037 (3) 


u.uujz yio) 


A AA C /">\ 

U.UUj (Z J 


C13 


0.063 (3) 


o 081 ni 


0.0317(19) 


-0.030 (2) 


A A 1 AO (\ Q\ 

U.UlUo (loj 


A ATA 

U.UZU (ZJ 


C14 


0.052 (2) 


0 050 (21 


0.0336 (18) 


-0.0190(18) 


u.u 1 1 0 ^ loj 


A AA7C (\ C\ 

U.UU / J ^1 OJ 


C15 


0.0389 (19) 


0 0349 (1 71 


0.0276 (16) 


0.0133(14) 


U.UU40 (14J 


A AATC /I 1\ 

U.UUZj (,13J 


C16 


0.0327 (18) 


0 031 5 (171 


0.0342(17) 


0.0127(14) 


A AACQ /I /1\ 

U.UUjy (14J 


A AA 1 A (\X\ 

U.UU1U y\-j) 


C17 


0.0373 (19) 


0 0349 (1 81 


0.0434(19) 


-0.0106(15) 


U.UU44 y\-D) 


A AAQO (\ C\ 

U.UU35 (1 D) 


C18 


0.052 (2) 


0 04 1 (21 


0.059 (2) 


0.0087 (18) 


u.uu do ^iyj 


A AI TO / 1 Q\ 

U.UIZo yio) 


C19 


0.063 (3) 


0 0304 (1 91 


0.088 (3) 


0.0133(19) 


A AT/1 /7\ 

U.UZ4 (Z J 


A AA7 /7\ 

U.UUZ (^Z ) 


C20 


0.062 (3) 




0.069 (3) 


0.0244(19) 


U.UZo (Z J 


u.uz3 yz) 


C21 


0.046 (2) 


0.042 (2) 


0.0365 (18) 


0.0207 (16) 


A A 1 TO /I 

u.u izo yi 0) 


A A117 n c\ 
U.U1 1Z ^1 Jj 


Gdl 


0.03710 (10) 


0.02723 (9) 


0.01941 (8) 


0.01211 (7) 


A AA 1 C/1 

U.UU 1 D4 ^0 J 


A aa 1 07 

u.uu iz / yo) 


Ol 


0.0634(17) 


0.0415 (14) 


0.0304(12) 


0.0094 (13) 


A AACQ /I 1 \ 

U.UUjo (1 1 J 


U.UUy / y\-\J) 


02 


0.083 (2) 


0.0354 (13) 


0.0248 (12) 


0.0148(13) 


A AA/1Q / 1 T\ 

u.uu4y (izj 


A AAA7 (\ r\\ 

u.uuuz y\-\j) 


03 


0.0524 (15) 


0.0315 (12) 


0.0253 (11) 


0.0092 (10) 


A AA C/C / 1 A\ 

-U.UUjo (1U) 


A AAT A /T\\ 

-U.UU34 yy) 


04 


0.0705 (18) 


0.0412 (14) 


0.0250(11) 


-0.0128(13) 


-0.0109 (11) 


0.0023 (10) 


05 


0.089 (2) 


0.0483 (16) 


0.0426(15) 


0.0147(15) 


-0.0049 (15) 


0.0146(12) 


06 


0.0646 (17) 


0.0373 (13) 


0.0286 (12) 


0.0137(12) 


-0.0031 (11) 


-0.0006 (10) 


07 


0.0685 (17) 


0.0356 (13) 


0.0244(11) 


0.0211(12) 


-0.0041 (11) 


0.0006 (10) 


08 


0.104(3) 


0.0460 (16) 


0.0382 (14) 


0.0290 (16) 


-0.0009 (15) 


-0.0107(12) 
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U.U /Uo ( 1 


U.U44Z (14) 


A AT AC (\ ")\ 

u.ujuj (iz) 


A A1 7/1 (\ A\ 

u.ui m (14) 


A AAOQ ( 1 7\ 

U.UUoV (1Z) 


U.UUOo (11) 


<J1U 


A AC 17 /I /1\ 

U.Uj 1 / (14) 


U.U3 14 (1Z) 


A AT/IT z' 1 1 \ 

U.UZ4Z (11) 


A A1 CA (\ A\ 

U.UI jU (1U) 


a aaa7 (\ (\\ 

U.UUU/ (1U) 


U.UUZU (V ) 


<J1 1 


A A7C7 (\ Q\ 

u.u / j / (iy) 


C\ C\AC\A (\ A\ 
U.U4U4 (14) 


A A77/1 (\ 7\ 

u.uz m (iz) 


A A1 O/C (\ X\ 

U.Ulou (13) 


A AA17 (\ 7\ 

U.UU3Z (1Z) 


U.UUZ / (1U) 




U.U /o (Z) 


A ACT Q /I c\ 

U.UD3V (lo) 


U.U3Z& (13) 


U.UZuU (13) 


U.UU44 (13) 


U.U130 (1 1) 


013 


0.0400 (15) 


A A/C TI /I *7\ 

U.Uozl (1 /) 


U.Uzvo (13) 


A A1 O C /I 1\ 

-U.UloD (13) 


A AA A 1 / 1 1 \ 

-U.UU4/ (11) 


r\ r\r\ AH / 1 1 N 

-U.UU4/ (11) 


014 


0.0431 (16) 


0.0630 (18) 


0.0321 (14) 


-0.0193 (13) 


0.0007(13) 


-0.0057 (13) 


015 


0.0488 (18) 


0.0697 (19) 


0.0293 (14) 


-0.0218(14) 


-0.0128(14) 


0.0000 (13) 


016 


0.0433 (15) 


0.0522 (17) 


0.0260 (12) 


-0.0206 (13) 


-0.0019 (10) 


0.0002 (13) 


017 


0.0467 (17) 


0.0580 (19) 


0.0679 (19) 


-0.0180(15) 


-0.0125 (14) 


-0.0215 (15) 


018 


0.0658(19) 


0.0581 (19) 


0.0603 (19) 


-0.0311 (15) 


-0.0308 (15) 


0.0126(15) 



Geometric parameters (A, °) 








CI— 02 


1.245 (4) 


C17— C18 


1.381 (5) 


CI— 03 


1.290 (3) 


C18— C19 


1.378 (5) 


CI— C2 


1.475 (4) 


C18— H18 


0.9300 


C2— C3 


1.402 (4) 


C19— C20 


1.378 (6) 


C2— C7 


1.412(4) 


C19— H19 


0.9300 


C3— 04 


1.367 (4) 


C20— C21 


1.380 (5) 


C3— C4 


1.383 (4) 


C20— H20 


0.9300 


C4— C5 


1.384 (5) 


C21— 012 


1.348 (4) 


C4— H4A 


0.9300 


Gdl— 03 


2.344 (2) 


C5— C6 


1.377 (5) 


Gdl— O10 


2.345 (2) 


C5— H5A 


0.9300 


Gdl— 016 


2.366 (2) 


C6— C7 


1.377 (4) 


Gdl— 015 


2.380 (3) 


C6— H6 


0.9300 


Gdl— 014 


2.394 (3) 


C7— Ol 


1.360 (4) 


Gdl— 013 


2.422 (2) 


C8— 06 


1.267 (4) 


Gdl— 07 


2.453 (2) 


C8— 07 


1.275 (4) 


Gdl— 06 


2.515 (2) 


C8— C9 


1.474 (4) 


Ol— HI 


0.8200 


C9— C14 


1.396 (5) 


04— H4 


0.8200 


C9— C10 


1.398 (5) 


05— H5 


0.8200 


C10— 08 


1.351 (4) 


08— H8 


0.8200 


C10— Cll 


1.386 (5) 


09— H9 


0.8200 


Cll— C12 


1.362 (6) 


012— H12 


0.8200 


Cll— HI 1 


0.9300 


013— H13A 


0.84 (5) 


C12— C13 


1.365 (6) 


013— H13B 


0.88 (5) 


C12— H12A 


0.9300 


Ol4— H14A 


0.77 (5) 


C13— C14 


1.390 (5) 


Ol4— H14B 


0.84 (5) 


C13— H13 


0.9300 


015— H15A 


0.83 (5) 


CI 4— 05 


1.353 (4) 


015— H15B 


0.70 (4) 


C15— Oil 


1.251 (4) 


016— H16A 


0.72 (4) 


C15— O10 


1.286 (3) 


016— H16B 


0.88 (6) 


C15— C16 


1.478 (4) 


017— H17A 


0.86 (5) 


C16— C17 


1.399 (4) 


017— H17B 


0.82 (5) 


CI 6— C21 


1.411 (4) 


018— H18A 


0.91 (7) 


CI 7— 09 


1.370 (4) 


018— H18B 


0.83 (5) 


02— CI— 03 


122.3 (3) 


CI 9— C20— H20 


120.2 


02— CI— C2 


119.6(3) 


C21— C20— H20 


120.2 
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PiT pi 

U3 — CI — CZ 


1 1 Q 1 /T\ 

llo.l (3) 


An pti /t>a 
O 1 2 — C2 1 — O20 


hoc fi\ 
llo.j (3) 


r^i pi pt 
C3 — CZ — C / 


in <c /t\ 
11 /.o (3) 


O 1 2 — 02 1 — O 1 6 


1 TQ Q (1 \ 

izu.y (3) 


pi p-> pi 
C3 — CZ — C 1 


1 TT 1 /"3\ 
1ZZ.1 (3) 


A-» i a 1 /: 
O20 — 02 1 — O 1 6 


1 TQ & 
IZU.O (3) 


p-7 p-> pi 

C / — CZ — C 1 


1 TQ /I 

1ZU.4 (3) 


ai aj i AiA 

OJ — Oal — O10 


1 C£ TC (H\ 

Ido.Zd y l) 


P, /I pQ p /I 

<J4 — C3 — C4 


I 1 H O /T\ 

II /.o (3) 


AI rjl A1 £ 
U3 — Oal — U16 


"7*7 CQ /1 Q\ 
/ /.jU (1U) 


p. /i pi pt 
<J4 — C3 — CZ 


1 T 1 A 

1Z1 .U (3 J 


AIA 

uiu — oai — (jib 


*7A 1 Z (\ C\\ 

/y.ij (iuj 


p /I pQ PT 

C4 — C3 — CZ 


i T 1 T /T \ 

1Z1.Z (3) 


— Oal — U15 


OO OC /Tl\ 

oo. o!) (y) 


PT p A pC 

C3 — C4 — CD 


ny.i (3) 


UIU — Oal — U15 


o /Ao {y) 


p i p /i 1 1 1 * 
C 3 — C4 — H4 A 


1 TQ A 

1ZU.4 


U16 — Oal — Ol J 


/;n OQ /1 Q\ 

oy.ou (iu) 


PC p /I I I , 1 * 

Cj — C4 — hl4A 


1 TQ /I 

1ZU.4 


— Oal — U14 


QQ "7*7 /Q\ 

yu. / / (y) 


p/: pc p /i 

Co — CD — C4 


1 T 1 C /T\ 

1Z1.D (3) 


Am pji 

UIU — Oal — U14 


1 f\A OT /Q\ 

1U4.0Z (y) 


p/: pc i J C A 

Co — Cj — hi j A 


1 1 Q T 

i iy.z 


(Jib — Oal — U14 


1/11 QQ / 1 Q\ 

141 .UU (1U) 


P/1 PC lie A 

C4 — C J — rl j A 


1 1 Q T 

i iy.z 


Ol J — Oal — U14 


1 /i *7 m /i 1 \ 
14/. y / (11) 


CD — Co — C / 


1 1 Q T n\ 

ny.3 (3) 


AO A J 1 A 1 Q 

(Jj — Oal — U13 


QA C£ ZO\ 

04.D0 (o) 


PC P/T I I/C 

CD — Co — hlo 


1 TQ A 
1ZU.4 


AIA AJ1 All 

uiu — oai — vii 


OT QT ZO\ 

o3.yz (o) 


p-7 P/T I I 

C / — Co — hlo 


1 TQ /I 

1ZU.4 


nu A^11 All 

U16 — Oal — (jli 


I'S TQ /Q\ 

/ i.3u (y) 


p. 1 p-7 p/r 

Ol — C/ — Co 


Ho.4 (3) 


A1 f All 

015 — Oal — (Jli 


1/11 QC ( 1 Q\ 

141.UD (1U) 


p. 1 p-7 p-> 

Ul — c/ — cz 


1 TQ T /T \ 

1ZU.3 (3) 


AU A^11 All 

014 — Oal — 013 


*7Q £.A /1 Q\ 

/U.o4 (1U) 


^ p-7 p-> 

Co — C / — CZ 


1 T 1 T /"l \ 

1Z1 .3 (3) 


(ji — oai — (j / 


1 TO T 1 <"7\ 

lZo.3 1 ( 1) 


p./" pQ Pi-7 

Do — Co — U / 


iio.y (3j 


AIA A A 1 A"7 

Olu — Oal — (j 1 


HI £A fl\ 

/3.o4 (/) 


p,/. po pq 

<jo — Co — cy 


i T 1 T (1\ 

1Z1 .Z (3 ) 


AI /; A J i r\n 

(jib — oai — (j i 


1 T 0 A 1 fCl\ 

13o. yi \y) 


Pj-7 PO pQ 

u / — Co — cy 


1 1 Q Q 

i iy.o (3 j 


r^i ^ r^A 1 c\~i 

(ji j — oai — o/ 


7Q C-7 / 1 Q\ 

/o. J / (1UJ 


pi A PQ p 1 Q 

c 1 4 — cy — c i u 


1 lo.4 (3 ) 


AI /I A J 1 A-7 

oi4 — oai — (j 1 


*7 /Z (LH /Q\ 

/o.o/ (yj 


p 1 yl pQ po 

c 1 4 — cy — Co 


1 TQ Q pj \ 
IZU.O \J>) 


A 1 Q A J 1 A-7 

Ol3 — Oal — O/ 


1 TT *7Q /Q\ 

133. /u (y) 


pin PQ p Q 

ciu — cy — Co 


1 TQ Q pj \ 
IZU.O \5) 


AI r 1 J i A£ 

03 — Oal — 06 


*7/i C\A (H\ 
/0.U4 (/) 


r\Q pin pi i 
Uo — C 1 U — C 1 1 


1 1 o i pj\ 

llo.l (3) 


A 1 A A A 1 A/; 

Olu — Oal — 06 


1 TC TC (H\ 
1ZD.ZD (/) 


p. t) pi A PO 

Uo — c i u — cy 


1 T 1 A (1\ 

1Z1 .4 \ 5) 


nu p J i A/; 

016 — Oal — 06 


n/T n /Q\ 

130.3 / (y) 


pi 1 pip, p Q 

ci i — ciu — cy 


1 TQ C /T \ 
1ZU.J (3) 


a 1 c r^A 1 a/; 
Ol J — Oal — 06 


*7C CQ f\ Q\ 

Ij.jy (1U) 


p i -> pi i pip, 

C1Z — CI 1 — CIU 


1 1 Q T //I \ 

ny.z (4) 


014 Oal — 06 


*7T T/i /Q\ 

/3.zo (y) 


p 1 -> pi 1 1111 

C1Z — CI 1 — rll 1 


1 TQ /I 

1ZU.4 


A 1 1 A^ 1 a/; 

Vli — Oal — 06 


1 T O A *7 /Q\ 

13o.4 / (y) 


pip, pi i o 1 1 
CIU — CI 1 — rll 1 


1 TQ A 
1ZU.4 


A-7 A^1 A/; 

O/ — Oal — 06 


CT TO /TA 

DZ.Zo (/) 


pi 1 PIT pi 1 

CI 1 — C1Z — CI 3 


1 TT /I (1 \ 

VILA (3) 


An A 1 Ul 

O/ — Ol — HI 


1 QQ C 

iuy.D 


pi 1 pit rrn A 

CI 1 — C1Z — hllZA 


1 1 Q Q 

llo.o 


A 1 AI A J 1 

oi — 03 — oai 


n/T /I Q p, Q\ 

13o.4U (iy) 


pi 1 PIT TT 1 T A 

CI J — C1Z — hllZA 


1 1 Q Q 

llo.o 


AI A/1 U/1 

Oo — 04 — H4 


1 QQ C 

luy.D 


pn pi i p i /] 
C1Z — CI 3 — C14 


1 1 O Q fA\ 

1 lo.o (4) 


A 1 A AC UC 

014 — OS — H5 


1 QQ C 

iuy.j 


p i -> pn i j i i 

C1Z — C13 — hll3 


1 TQ & 
IZU.O 


ao a/; rji 
OS — 06 — Oal 


QT QQ /1 0\ 

yz.yu (io) 


pi /I PIT TT 1 T 

C14 — C13 — hll3 


1 TA £ 

IZU.o 


AO A-7 A J 1 

OS — o / — oai 


QC /Z 1 /I Q\ 

yj.oi (ioj 


P-C PI/I pIT 

Uj — C 1 4 — C 1 3 


1 1 o T p)\ 

Ho.3 (3) 


A 1 A AO UO 

Oil) — 08 — H6 


1 QQ C 

iuy.D 


P-C P 1 /] PQ 

Uj — c 1 4 — cy 


1 T 1 A 

1Z1 .U (3) 


A 1 "7 AA UA 

0 1 / — 09 — riV 


1 QQ C 

iuy.j 


PI 1 p 1 A pQ 

ci 3 — ci4 — cy 


1 TA //l \ 

IZU.O (4) 


A1C AIA AJ1 

o i j — o i u — oa i 


1 T/: OA H fl\ 

i3o. oy (lyj 


P, 1 1 P] f p. 1 Q 

Ul 1 — CI J — <J1U 


1 TT A 

1ZZ.U (3 J 


A-)1 AI -> Ul -> 

02i — Oi2 — rl 12 


1 AO ^ 

luy.j 


pi 1 1 PIC p 1 

Oil — CI j — Clo 


1 T A A (1 \ 

1ZU.U (3) 


A^1 All rjllA 

Oal — (Jli — H13A 


1 T/i /T \ 

IZo (3) 


p,in pi c pi/: 
<J 1 U — C 1 j — C 1 o 


1 1 O Q pj \ 

1 lo.U (3) 


A^1 All TJI1D 

Oal — (Jli — Hi its 


1 T/1 /T \ 

124(3) 


p i -7 p i /" PT1 

C17 — Clo — C21 


in o pi \ 

117.6 (3) 


T[n l A 1 1 IT] id 

H 1 iA — 0 1 i — H lia 


110 (4) 


C17— C16— C15 


122.6 (3) 


Gdl— Ol4— H14A 


118(4) 


C21— C16— C15 


119.6(3) 


Gdl— Ol4— H14B 


126 (3) 


09— C17— C18 


117.8(3) 


H14A— Ol4— H14B 


100 (5) 


09— C17— C16 


120.4 (3) 


Gdl— 015— H15A 


132 (3) 


C18— C17— C16 


121.8 (3) 


Gdl— 015— H15B 


118(4) 
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pin fio pn 

ciy — cio — ci / 


1 1 O £ fA\ 

1 lo.o (4) 


TJ1 C A i"i | r ill c n 

hi 1 j A — (J 1 j — hi 1 3d 


102 (D) 


C 1 0 C 18 hi 1 R 

v 1 y v 1 o 1 1 1 o 


1 70 7 


dr\ 1 Olfi hi 1 A A 

V_IU 1 v / 1 U 1 1 1 Urt 


11D \i) 


C17 — C18 — H18 


120.7 


Gdl — G16 — H16B 


117 (4) 


C18 — C19 — C20 


121.8 (3) 


H16A — G16 — H16B 


114 (51 


C18 — C19 — H19 


119.1 


H17A — G17 — H17B 


109 (5) 


C20 — C19 — H19 


119.1 


H18A — G18 — H18B 


109 (5) 


C19 — C20 — C21 


119.5 (3) 






m p 1 pi P3 
U2 — C 1 — C2 — C3 


1 nn a /"3\ 
— 1 / 1 A (3) 


ru r^\n no pin 
Clo — CI / — Clo — CIV 


A 1 f£\ 

0.1 (6) 


p.1 pi p^ pi 
Uj — C 1 — C2 — C3 


1 1 /"CA 

2.3 (5) 


pn pi o pia pin 
CI / — Clo — CIV — Cz(J 


-U.o (o) 


m p 1 pi p~7 
(JZ — CI — C2 — C / 


2.5 (5) 


pi o P1A PIA PTI 

C 1 o — C 1 y — C2U — Cz 1 


a a //;\ 
U.U (0) 


p.1 pi p^ p~7 
Uj — CI — C2 — C / 


1 nn o (i \ 
— 1 I /.o (3) 


p 1 a pin pn pii i 
C 1 y — CzU — CZ 1 — U 1 Z 


1 *7A 1 f A\ 
"I /y.3 (4) 


c^"t n 
C / — tz — C3 — U4 


1 7Q 1 

— 1 ly.Y (3 ) 


p i q pin pi 1 pi/; 

C 1 y — CZU — CZ 1 — C 1 o 


1 1 /AA 

1.1 (6) 


pi p^ pi P./1 
CI — Cz — C3 — U4 


0.8 (5) 


pn pu pn nn 
CI / — Clo — Czl — <Jlz 


1 *70 A P3\ 
1 /O.y (3) 


p-7 p-> pi p/i 

C / — Cz — C3 — C4 




pic pi/: pi i AH 

C 1 D — C 1 o — CZ 1 — <J 1 Z 


-2.1 (5) 


pi pi pi p/i 
C 1 — Cz — C i — C4 


—i /y.o (3) 


pn pu pi i pia 
CI / — Clo — Czl — CzU 


-1.5 (5) 


C\A r^i f^A 

U4 Co — C4 — CD 


— loU.U (3 J 


P|C pi/- p1 1 pi A 

C 1 j — C 1 o — CZ 1 — CZU 


1 / / .0 (3J 


pi pi p/i pc 
Cz — C3 — C4 — CD 


0.4 (5) 


PI PI P.1 p J 1 

Uz — CI — U3 — Oal 


-4.0 (5) 


~ ~i p<i pc p/; 
C3 — C4 CD — Co 


— u.y (o) 


PI PI PI p J 1 

Cz — CI — U3 — ual 


i nc i /i\ 
1 /0.3 (Z) 


f^A P£ P£ /~""7 

C4 CD — Co — C / 


U.4 (o) 


P1A p J 1 pi pi 

U 1 u — ua 1 — U3 — C 1 


13.5 (4) 


pc p/; p-7 p.1 
CD — Co — C / — U 1 


1 *7A A /I \ 
1 /V.U (3) 


p.U p J 1 PI pi 

0 1 o — Oct 1 — U3 — C 1 


1/1 1 /1\ 

Z4.3 (3) 


pc p/; p-7 p-> 
CD — Co — C / — Cz 


0.5 (5) 


ni c p j i pi pi 
U 1 j — Oa 1 — U3 — C 1 


A1 O P3\ 

y3.o (3) 


pi p-> p-7 p.1 
C3 — Cz — C / — U 1 


1 *7 A /I /"]\ 

—1 /y.4 (3) 


P 1 A p J| PI PI 

U 1 4 — Oa 1 — U3 — C 1 


1 1 O 1 /1\ 

-llo.Z (3) 


pi p-> p-7 p.1 
C 1 — Cz — C / — U 1 


0.7 (5) 


An pj| pi pi 
U 1 3 — Oai — U3 — C 1 


-47.8 (3) 


pi p-> p-7 p/: 
C3 — Cz — C / — Co 


A A 

-0.9 (5) 


s'\n p j i pi pi 

u / — oai — U3 — ci 


1 £.Q 1 P3\ 

loo.Z (3) 


pi p-> p-7 p/: 
C 1 — Cz — C / — Co 


1 *7A T (1 \ 

1 /y.z (3) 


p£ p j i pi pi 
uo — oai — U3 — c i 


1 £ A T P3\ 

loy.z (3) 


p./: pq pn pi /i 
Uo — Co — C9 — C 1 4 


2.9 (5) 


P*7 PO P/i p J| 

u / — Co — uo — oai 


C 1 /1\ 

5.2 (3) 


m po pn ( ' i a 

u / — Co — cy — c 1 4 


1 /4.5 (3 J 


PQ PQ p./C PpII 

cy — Co — uo — oai 


_ 1 /Z.j (3 J 


p./: pq pn nn 
Uo — Co — C9 — C 1 U 


—1 /o. / (3) 


PI p J i p/: po 

U3 — oai — Uo — Co 


no n /i\ 
1 /o.U (z) 


u / — Co — cy — c i u 


3.7 (5) 


P 1 A Pvll P/C PO 

u i u — oa i — uo — Co 


-13.7 (2) 


c 1 4 — cy — c i u — uo 


—1 fy.o {3 ) 


nu Pp11 po 

uio — oai — uo — co 


— 1Z / . / (ZJ 


pq pn nn p.o 

Co — cy — C 1 0 — Uo 


1.8 (5) 


P1 C p J i p/: pq 

ui d — oai — uo — Co 


OA C /1\ 

— oy.j (z) 


p 1 /i pn pi i 

c 1 4 — cy — C 1 0 — C 1 1 


1.3 (5) 


p i /I pj| p/: pq 

u 1 4 — oa 1 — Uo — Co 


Ol A /1\ 

oz.y (Z) 


pq pn nn pi 1 

Co — cy — C 1 U — C 1 1 


1 nn 1 

-1 / I A (3) 


p 1 1 p J 1 P/C PQ 

u 1 3 — oa 1 — Uo — Co 


113.4 (Z) 


p.q nn pi i rn 
Uo — C1U — CI 1 — C12 


1 *7A C f A \ 

—i /y.j (4) 


P*7 p J i p/: pq 

u / — oai — uo — Co 


t no c\ o\ 
— Z.yo (lo) 


pn nn pi i ni 
cy — C1U — CI 1 — Clz 


-0.5 (6) 


p A PQ p^7 pj] 

uo — Co — u / — oai 


C 1 /1\ 

— J.3 (3) 


pm pi i pn pii 
CIO — CI 1 — Clz — CI 3 


— U.o (o) 


p pi PQ A 1 ] p J 1 

cy — Co — u / — oai 


1 "71 /l /I \ 

1 /Z.4 (3) 


ni pit pit pi i 
CI 1 — Clz — CI 3 — C14 


A A /'*7\ 

0.9 (7) 


PI PJ| P*7 PQ 

U3 — oai — u / — Co 


/i i /i\ 
4.2 (2) 


pn p 1 1 pi i p.c 
Clz — CI 3 — C14 — UD 


1 *7A A //I \ 

—1 fy.y (4) 


A|A p J| p-7 PQ 

u i u — oa i — u / — Co 


1 /3.y (2) 


pn pii pu pn 

ciz — ci3 — ci4 — cy 


U.U (o) 


f \ i r p j| t~\n PO 

u i o — oa i — u / — Co 


123.3 (2) 


pin pn p i a p.c 

c i o — cy — C 1 4 — UD 


1 /o.o (3) 


P1 C p J 1 P*7 PQ 

ui j — oai — u/ — Co 


03. D (2) 


pn pn PI A P.C 

Co — cy — C 1 4 — UD 


-2.8 (5) 


PI A PJI p-7 PO 

u 1 4 — oa i — u / — Co 


-/o.O (2) 


pin pn pii p 1 1 
c i o — cy — C 1 4 — C 1 3 


1 1 

-1.1 (5) 


P1 1 PJI p-7 PQ 

ui3 — oai — u/ — Co 


— 121.0 (2) 


pn pn P 1 /I P11 

Co — cy — c 1 4 — c i j 


1 "7*7 /I 

1 / 1 A (3) 


f\S pj| p-7 PQ 

uo — oai — u / — Co 


i no /i n\ 

2.y» (iy) 


nil pic pi/c pn 

Ull — CI 5 — Clo — CI 7 


176.8 (3) 


P11 PI f P1A P J1 

Ull — CI 5 — U1U — Oal 


2.3 (5) 


U10— C15— C16— C17 


-2.2 (5) 


C16— C15— 010— Gdl 


-178.7(2) 


Ull— C15— C16— C21 


-2.3 (5) 


03— Gdl— 010— C15 


-12.1 (4) 


U10— C15— C16— C21 


178.8 (3) 


016— Gdl— 010— C15 


-22.7 (3) 


C21— C16— C17— U9 


-179.1 (3) 


015— Gdl— 010— C15 


-92.7 (3) 


C15— C16— C17— U9 


1.8(5) 


014— Gdl— 010— C15 


117.4 (3) 
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C21— C16— C17— C18 


0.9 (5) 




013— Gdl— O10— C15 




49.3 (3) 


C15— C16— C17— C18 


-178.2 (3) 




07— Gdl— O10— C15 




-171.6 (3) 


OQ C 1 7 PIS C 1 Q 


— 1 7Q Q (d\ 




nfi t;h i n i n c 1 ^ 

yjo — uu i — v / 1 u — v_. i j 




1 OZ.o ^3 f 


Hydrogen-bond geometry (A, ) 












D—H-A 




D — H 


H-A 


D-A 


D—H-A 


013— H13A-017' 




0.84 (5) 


1.88 (5) 


2.697 (5) 


161 (4) 


014— H14A-017' 




0.77 (5) 


1.99 (7) 


2.766 (5) 


172 (4) 


015— H15A-04" 




0.83 (5) 


1.90 (8) 


2.739 (5) 


176 (5) 


016— H16A-011 




0.72 (4) 


2.09 (5) 


2.735 (5) 


151 (2) 


016— H16A-012"' 




0.72 (4) 


2.50 (5) 


2.865 (5) 


113 (7) 


017— H17A-018 




0.86 (5) 


1.81 (5) 


2.668 (5) 


175 (5) 


018— HI 8 A -05" 




0.91 (7) 


1.88 (5) 


2.752 (5) 


161 (4) 


013— H13B-01 iv 




0.88 (5) 


1.94 (5) 


2.808 (5) 


172 (5) 


014— H14B-09 V 




0.84 (5) 


1.90 (5) 


2.739 (5) 


174 (5) 


015— H15B-018 




0.70 (4) 


2.22 (5) 


2.917 (5) 


176 (6) 


016— H16B-02 




0.88 (6) 


1.89 (5) 


2.672 (5) 


147 (5) 


017 — H17B-08 vi 




0.82 (5) 


2.03 (5) 


2.713 (5) 


140 (5) 


OlS — HlsB-'Uli 




0 83 (5) 


7 (18 (51 


7 80S (St 


1 77 ni 


Ul /~n 




U.5Z 


1 TO 
1. /5 


2.515 pj 


1 A O 

145 


04 — H4—U3 




0.82 


1.82 


2.549 (5) 


1/1-7 

147 


05— H5-06 




0.82 


1.83 


2.566 (5) 


148 


08— H8-07 




0.82 


1.83 


2.546 (5) 


145 


09— H9-O10 




0.82 


1.82 


2.551 (5) 


147 


012— H12-011 




0.82 


1.78 


2.512 (5) 


148 


Symmetry codes: (i) x+\,y, z; (ii) - 


-x+l, -y+2, -z+1; (iii) -x+l, -y+l, -z+2; (iv) -x+l, -y+2, 


-z+2; (v) 


-x+2, -y+l, -z+1; (vi) -x+l 



-y+l, -z+1. 
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